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Summary: Pollen morphology of Sanguisorba 
tenuifolia Fisch. ex Link var. parviflora Maxim, is 
described and illustrated with SEM micrographs. 
A previous pollen report of S. tenuifolia by 
Reitsma (1967) is an erroneous identification with 
S. officinalis L. taken from ‘Kitamura & Murata 
2294-1964’ (U). The pollen grains of S. tenuifolia 
var. parviflora sampled from ‘T. Yamanaka s.n.’ 
(TUS) are 6-colporate; 22.9-31.9 pm long in polar 
axis, 21.9-32.0 pm long in equatorial diameter; 
spheroidal or subprolate, rarely prolate in the 
equatorial view, circular in the polar view; the colpi 
are long, sometimes partly syncolpate at the pole, 
rarely opeculate; the sculpture is perforate and 
microgemmate. Of five samples one collected from 
an insufficiently developed individual of S. tenuifolia 
var. parviflora has more than 90% abnormal pollen 
grains. The pollen morphology of S. tenuifolia var 
parviflora is similar to that of S. officinalis except for 
its bigger size. 

®CIJL)tk —f§?c£ fiift 

JOT If! 43 t-T 5 23 /A :F y *7 1/F3 1 ) Sanguisorba 
tenuifolia Fisch. ex Link var parviflora Maxim. 

(djcf 1995). [W|B# 

©IpS-S: C. C. (cfg af 5. 

1/L3 1 )! Sanguisorba 



Fig. 1. Sanguisorba officinalis (Kitamura & Murata 2294, 
KYO). Original specimen distributed for exchange 
from KYO of which one was sent to U that was used 
by Reitsma (1967) as S. tenuifolia. Courtesy of Dr. H. 
Nagamasu (KYO). 
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Table 1. Pollen size of Sanguisorba tenuifolia var. parviflora 


Sample no. [11. color] 

P (pm) 

E (pm) 

P/E 

1 [white] 

22.9726.8)-31.9 

21.9-(24.8)-28.1 

0.92-(1.08)-1.38 

2 [pale red] 

23.8725.5)-28.8 

23.3-(25.8)-31.0 

0.89-(0.99)-1.06 

3 [dark red] 

24.4727.0)-29.2 

22.1-(24.2)-25.4 

I.O 27 I.H 71.18 

4 [dark red] 

25.6727.6)-30.4 

23.8-(25.5)-28.1 

1.00—(1.08)—1.20 


B 7 \s 3 n 7 S. officinalis L. ( H ill 1956, Jft 
#r 1973, 1980, 3$?flfi2011), 5. tenuifolia 

Fisch. ex Link (Reitsma 1967), 77X7 7P 7 \s 
5. tenuifolia var. a/ba Trautv. et C.A.Mey. 
( 7 B 1980), 7 7 7 h V 7 S. hakusanensis 
Makino (3@ffi2011) TligJtlT©<E>. 3 
@ffl(2011)«^S§ySSB, 

Reitsma (1967) ©I2KL7 5. 
tenuifolia © It fA B “Kitamura and Murata 2294- 
1964”(U)7BSBfl.;fc&©X£>§. eO|* 

7 'j AlBjlSAB “Kitamura and Murata 2294” 
(KYO), 3 1964 X 11 

n 22 (Fig. 1). Lfr L, COg 

AB rMSSS3*tii£j xBbb cfc^ry 
7UfllR]/g7n7(Bffl2004). 2012A7BB 
BfflEBcC©SA%B^gLT©7;/ct, 7LF 
377'feS XlM?>LTl7c7Wc©7', C7T 
B@|W])£Bfi£© Reitsma (1967) ©7£f»7'-7B 

LftASTB^iX 
tenuifolia (Dffifflli var. alba ©.77'KBHEIS71T 

TAScl -3, n/Ayyi/F^^s 

tenuifolia var. parviflora ©l t £$&Bll'77:Pi§ D 7?B 

MSLAii 

UAnXBiSrfriiiiS 
JnrffiftM,|dj (/hS?KE5Tt^iiiS(cS7c^i5fi:^) 3 
1994X117 7 BBl7X7fEB7oTSII7B.7. 
icbMiTiB ratirtjjllilj (Hil7iH) ©^KffPlJ, 'MiM. 
100—110 m, B©£< (BUB 3 1995) 

Tfes. co&ffl-eBTEofeB raxBtEfisx 
igXBSJ (BUB 3 995). ffiyffi )LB 5 fife <9, 3 
tl-7'tl 3—5 fi©f£j77 1 fi©@BAfiBtlT© 
5. 1: 


TESfe, 2: MXfe, 3: mm (1 fif*7BSX), 
4: TElIfe, 5: (LCH/cS, BUB 3 11/8 

M>. 7>7°B3B IfflftiipeSItESnt 
43D, <5-777 P /BB©f i fi.& 1 fifX7BSX7fr 
7&©XJgt>tl5. EWS* (TUS 405950) BUT 
TUS BfStXTS. 

^-7>X/17pB 5fi©?2XSD, 7-feFUAX 
MS (Erdtman 1943) 3c fr o tc. X 7 7 — ;B 3' ®i 
?]<LffMBV7^;WcHMI, BfMtU #7 
3-77 7XUT, B3S4100MS§y«7gB^ 
M (HldtAXSXnlTfetlXfS^I) 7til?LM(Ye 
and Ohashi 2002, 2005). TEiHMX'B 30 fi^ifj 

xu la. 

ism 

7 >7° A 1-4 (Figs. 2, 3). fEKSB 6 «?LS. 
77XBS 1 BAB (Tab. 1). SilfiBSfgS A 
snBSSffB MftBPm 
PttlK, —gPO^PO^SBffiXB-^tLT 
©5. ifSBA©. 72/X;B3 7BnS7ilB 
tlA. SffiittttBUM, SffiBUSLXBMU 
At£©®/h?L®7fe§. B>7°;L5BSEMO 
iiiX; D X<-gPBB>X;L 1-4 A [SI 

BTlA. Lactophenol cotton 
blue 5fcfe£ <fc Sf£imtt©?IJ/gXB 90% J7±7 
Xli»7feoA(Fig.4). 

40i(0l'/fc3dt/71/F37 
Sanguisorba tenuifolia var. parviflora Maxim. © 
fEifrA'B, B7X;H 7B 4 SA'BfEfe©)!© 

A. mffffif X© 

(WbHS 22.9-31.9 pm, Sitfi 

21.9-31.0 pm). 
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Fig. 2. Pollen grains of Sanguisorba tenuifolia var .parviflora. Voucher specimen: Japan. Shikoku. 
Kochi Pref.: Kochi-shi, Takami-yama. 7 November 1994. T. Yamanaka s.n. (TUS 405950). 
Samples 1 (A—D, flowers white) and 2 (E—H, pale red). A, E. Equatorial view. B, F. Sculpture at 
mesocolpium. C, G. Polar view. D, H. Aperture in equatorial view. Scale bar = A, C, D, E, G, H: 
5 pm; B, F: 1 pm. 
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Fig. 3. Pollen grains of Sanguisorba tenuifolia var. parviflora. Samples 3 (A-D, flowers deep red) 
and 4 (E—FI, flowers deep red from one individual). A, E. Equatorial view. B, F. Sculpture at 
mesocolpium. C, G. Polar view. D, H. Aperture in equatorial view. Scale bar = A, 4. Abnormal 
pollen grains of Sanguisorba tenuifolia var. parviflora. Samples 5 (flowers deep red). Scale bar = 
5 pm.: 5 pm; B, F: 1 pm. 
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Fig. 4. An example of an abnormal pollen grain of 
Sanguisorba tenuifolia var. parviflora. Sample 5 
(flowers deep red). Scale bar = 5 pm. 


Sanguisorba tenuifolia var. parviflora Maxim. 

/5ft y 7 7 (I Koidzumi (1913) ©njfftiX' 

© ( ft # 1953, 1965b, Ohwi 1965a, ft ft • ft 
ffl 1961, IS lil 1982, *#2012). L ft U 
ft fi 5 .parviflora (Maxim.) Takeda ( ft ill 1958, 
1992, Kitagawa 1979) i 5 l' (i 5. tenuifolia 
(var. tenuifolia) © it (Mishima et al. 1996, 
Naruhashi 2001, ftffiiftil 2008) ftft 
p/5ft/7 7ftP7©fefeftBftXft^gft'S> 
SftigJ6BftT©§ GKO) 1982, iljft 1995). - 
ft, Fl. URSS 

lift® ft parviflora £ LT8§i6BTl (Juzepczuk 
1941), cl 1 H ft ft ft 72 ft' 25 5 5. tenuifolia var. 
a/ba © It ft £ ft tl T l' 1 5 (Li 1985, Li et al. 
2003). 

LT©£fc©ft ftft'BfjBftftii-Qft. 

3At/7 7ft P 7 ©Sift X <355 Sanguisorba 
tenuifolia (in 7ft ffi Iff tUft, dr 7 P ft, ft 51, 
S3P, 7ft7°W:-7lft 7*tJB! 

XisigftftTlXcfSfftX&D, M®ittn7ftffi 

^tiftft'fes. mm 

&£&%. ftfeOiSWcftoTSfMffttBtiS 
-ft CO eft 7?, 5. tenuifolia ©life® (I 
var. purpurea Trautv. & C. A. Mey. £ Rpfe ft Ll, 
BftftliftftftgaftftftftV 7 7ft P 7 (ftft 
1884), (ftftft;£f77ftP7 (ftft 1900), lift 
ft ft ft 7 ft ft 7 7ft m ft (Matsumura 1912) ft 


ft-Aftc. var. purpurea H&lC var. tenuifolia ©It 
ftftftftft (Juzepczuk 1941, ftft • ftBB 1961) 
ft, ffift7IftftftVft77 7ftP7ft'{$7Ii 
ft (dtft • ftffl 1961). —ft ftfepp (I var. alba 
Trautv. & C. A. Mey. ftftftft 7P 7 7ft P ft ft 
h Z> (Matsumura 1912). ft ft 7, ft jfi ft ft ft 
tl ft ©SHU! 5. tenuifolia var. tenuifolia ft B K 
S[JfttlT©&© (Mishima et al. 1996, Naruhashi 
2001, ft fit® 2008, ft# 2012). Mishima et al. 
(1996) \XflMfz fstbfz. 5. tenuifolia ©f0# ft ft ft 
ft77 7ftP7ft3f3SLfe. fcCSftCOfttett 
BJtC (1884) ft S. tenuifolia vat. purpurea CO 
LTffl©T©S. ^#ftft£;&*fj(Sft4ftft 
(ft var. purpurea (I S. tenuifolia var. tenuifolia 
©SfeXa&SftB, ftftftft 7 7ftnft = ftft 
ftftftft 7 7ft Lift ft feS. LftftoT, life 
cm, ftlTEppft KBil Bis© ft ft 7 lift ft ft ft 7 7ft 
p 7, llfep a n 

Wftftft7 7F3ft, ftfep a pftftftftV7P7 
7ftP7ftf —73, ftHX 

(I S. tenuifolia (C 2lE® ft (t % IK 46 Tft D, var. 
tenuifolia ©lift (Illfe £ ft (C ftlife, var. a/ba 
(I fife ft ft 5 (Li 1985, Liet al. 2003). ft ft ft 
(IBi 7 5. tenuifolia ft: 5. parviflora ( P/ift/ 7 
7ft 23 7 ) ft 5. officinalis (7 7ft 23 7) ft©$t 
fift&SlftfefeS (Juzepczuk 1941, fejll 1958, 
1992, Kitagawa 1979). Kitagawa (1979) (I S. 
parviflora (I S. x tenuifolia i. D, ft 

A-ft, 7X1-, ifJtl, ftS, Bft, ft 
ft—7 7, 7XftftD, HCftftUft, 
fell, 7AftT\z7(IfE&7T©ft©. 

fei)ftftX©iSl^ ft ftftftft 
©fgSttt ft ©H#ft'7 7ft 3 7 ftftn 7 IiT © 5. 
7 77:23 7ftftfe®)ftftft'7 (1*1126-32 pm ft 
33-39 pm ft ©ft77ft'S> D, ft Lift 2 fgf* ft 4 fg 
{$ © jit © X fe 5 ft © 1 (Erdtman and Nordborg 
1961, Reitsma 1967). Reitsma (1967) ft 7 7 ft 
23 7 (Sanguisorba tenuifolia ft LT) ©HIS© 
Uft ft 35-40 pm ftfHlzEbft. Reitsma ft ft 7°ft 
©fefftftft XftL feft (1980) ©ftftftftft 7P 7 
7ft P 7 (5. tenuifolia var. a/ba) ©ftft Xft D ft 
ft < 7 7ftP7 4 fgf*©fei)ftftXft (5(ft-SrT 
5. ft©ftXftftffl©B[W]/g©fe7feofcftftfe 
(Sift 5. 

Sanguisorba tenuifolia ft (Iflftfgfjt'H (4 fgfft 
2n = 28, 8{g{*, 12{g{*)*ftg^ftftX©5. 
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4 8 fg 

f*, 

(Mishima et al. 1996). Nishikawa (2008) i/CXtl 
fcf, n/^yy^rj'>o^fef*S(a2n=28, f 
tfdV 71/tn'Xi 2n=28, 56, 56+B, ca. 72, ca. 
80, 84 *IJf§T'W:3/5 

-f y 7 1st 3 7 ©TEIHM X& 22.9-31.9 x 21.9- 
32.0pmt : 'feo/c. -7t\ W(1980)©X77tV 
'7D 7 “(21.6-28.8W25.2-34.2) pm” 

TfeD, jm*Sl©fc&©MS©jSbVi<fe;g>fc© 
©{5i£|f*©ffi7:'fe£. Wglijcf3©g->7 0 ;Wi 
Tfe D, ±IE©*§4<:.knf£, 

8fgf*T'feg>a. 3/Cg 

tf, 2 ooTEKHM X©«fH*Mgl5d4(c <fc 5 OA\ 
4 fg#;n/5g-7 7 7- ; 6n7g 8fg#:X7j 
# X '> n 7 I^e n 7 ©tWM X*MB£8fc:—& L 
TcfDtAtm 5. tenuifolia Hit 
g TEtftXX X A ©Mi 

fc*fi:paa*iiSibWcns t £ 
4®©j£S£®iB£.fcSM&fc:.fcD, 2i;(t7 
7 7t3 7jm©affi*S»teSM, Sffi(c^?L 
A £ <E 

tc. ffffi&Blt 71/€3>)©/EDAK1HLTb''g>. 
—73, W(1980) liX if #7 '>d 7 l/tn^K 
'OV'T reticulateJ <E LTi5 D, 

cl ©£SH(i|WI@f ft X fe 3 / y 7 7't n 7 ©a 
®IS«giiS^g)o X7XV 73 7 77:3 7 ©£S 

TEfftSffii! 

5CEA'E, *©BfcS©£gtf& 

5 AgfoHX. 

7>7°;l'5(i r7 7-tn7©4;a/£^j f £^a 
BgE.*HcHgr=};Dft< ) (a;(t/7U€37©) 
b'ttttfcSLl (ftftll/8&ff) Hfo-oTc. TEfP© 
15 mm, mfcmmK izmmFrz os 

b \ 7>7°;k 5 90% JW±tf^l8tf£*&T?feoft. 

C©fif* (ffi«S*&L) {i&Sb'&SgJST'&S 
£ ttfMfc>tl?>. L7L, ngfJ!,lilfcki;7 773 
7t$>57, 3/C77 7 773 7 A(iig£L%b\J 
(lljft 1995/6/21 &fg) Ab^7. 3;lt77U€ 
3 7 ; &l3't?f]i<k LT©5. tenuifolia A ft!l^zkX' 
5 nJiltt©fe § ©« 7 77 3 7T'fe5 A®t>n 
5. 

S’, tenuifolia t S. officinalis t © St fKi K (C 
Koidzumi (1913) 7' 5. tenuifolia var. purpurea © 


II ^ 7 “5. officinalis x 5. tenuifolia Korsh. Act. 
Hoit. Petrop. XII. 328” (1892) H'T^5. 

Hulten (1929) ©HfS^fEli 

LT1X. HISS, officinalis h S. tenuifolia © 
StflUi 7 74r 23 7 Br F 7 5. x pseudo-ojficinalis 
Naruhashi E^Sn/c (Blit • s±¥ 2010). 7 
7737©TEDtt3At771/ ; e3 7 (22.9-31.9 
x 21.9-32.0 pm) 7 <0 77AvJ\HE (ftfcf (1980) 7? 
It “(21.6-28.8) x (25.2-34.2) pm”, H@ffl (2011) 
THi “16-20x15-22 pm”) T'feS A?g®£tlT£> 
D, cnE>fi:fc7e><±IE©2{gf*©777VFT 
LA'L, **ft7(iW@©jm(ick<)tM 
iULTtsf), 6«?LS, SffiitfifMilM, a 
®t^?LX©Sfe^'fe5. W«©*tfSt : 'S 1 5 7 7 
7377 

T©&b\ 7>7°a5 ©f@f*©nattt-3b^T(i 

BSISO&gtfifcS. 

2FW^©x— v /£©/£ 

fcb\ 

3£SS(1#± (SlPX^fel-n If ijfl) litJtltJtl 

tf Sanguisorba tenuifolia b L T ft$M L 
“Kitamura & Murata 2294” % 5. officinalis CO fft 
LtHL, WB0 

JgflcttCOg^B^LT, 7EF3')7S§ 
Ct^fflSgLTTStjfc. fc’7A£JI<fc1L^ 
L±(fSX. 
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